
AD-783 573

CONCERNING INACTIVATION OF VIRUSES IN
AIR
R. A. Dmitriev

Foreign Technology Division
Wrighc-Patterson Air Force Base, Ohio

14 June 1974

DISTRIBUTED BY:

National Technical Information Service
U. S. DEPARTMENT OF COMMERCE
5285 Poit Royal Road, Springfield Va. 22151



heuit lcnfkc~opIMCUM!$9Y -3KROL UAA'&!

FSecurit, Clio#sItaieg' of 't!#b*o Ste ~dIhl43nt~~ I4 _~A !*1w nI.~o I

Foreign Technology Division L; UN-f.A S 0 TF I E
Air Force Syqste.s Commuand jl St

U.. Air Force
I @XVORT TITLE I

ICONCERNING INACTIVAT1IN OF VIRUSES IN AI1R

4OCSCSNIPTvE htTts(Tvp. ofnp".c nd fnclulsiva dae;

R. A. l rik

70a 1 TAL NO0. 01" PA41 16 ,c- 1. 0'EOR DAYS
1973 h- j 14

It. PRO ZCT -t'FTD M '±2 4 72 7-74
9cJb. an4t SV'POAe '.OI9i (Anty OL' obr s t oy be ... itswdI this noflt)

T74-0-3-07 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
- IOSTSISUTIOW SYLTESWinT

Akpproved for public release; distribution unlimited.

[t SUPPLESNTASY kOTES I 'S O~'GMLTS ACI-Y!Tr

I I Foreign Technology Division
13I SMC Wright-Patterson AFB, O'hio

106

DD -#'. 47 Q3 UNCLASSIFIED



FTD-MT- 24-7_7-74

EDITED MACHINE TRANSLATION
FTD-MT-24-727-74 14 June 1974

CONCERNING INACTIVATION OF VIRUSES IN AIR

By: R. A. Dmitriev

English pages: 9

Source: Zhurnal Mikrobiologii, Epidemiologii i
Immunobiologii, Nr. 4, 1973, pp. 21-25

Country of Origin: USSR
Requester: FTD/PDTR
This document is a SYSTRAN machine aided
translation, post-edited for technical accuracy
by: SSgt Michael L. Seidel
Approved for public release;
distribution unlimited.

THiS TRANSLATION IS A RENDITION OF THE OR;GI.
tAL FOREIGN TEXT WITHOUT ANY ANALYTICAL OR
EDITORIAL COMMENT. STATEMENTS5 OR THEORIES PREPARED BY:
ADVOCATED OR IMPLIED ARE THOSE OF THE SOURCE
AND DO NOT NECESSARILY REFLECT THE POSITION TRANSLATION DIVISION
OR OPINION OF THE FOREIGN TECHNOLOGY DI- FOREIGN TECHNOLOGY DIVISION
VISION. WP-AFS. OHIO.

FTI_ MT4- 77-74 Date 14 Jun 19 74
" ii



U. S. BOARD ON GEOGRAPHIC NAMES THANSLITERATION SYSTEM

Block Italic Transliteration Block italic Transliteration
A a A a A, a P p Pp R, rB 6 S 6 B, b C C C S, sBa Be V.v T t T m T-tr r re G, g Y y Y y L, u
21 D, d * F, fE e Es Ye, ye; E, e* Xx X x Kh, kh
AK A- Zh,zh U' u I/ Ts, ts3, Z, z ' ' Y Ch, ch
M T , i1 ! W 1 1 w Sh, shR R Y, Y Uz iq Shch, shchK x R K,k b
JI 1 . T w 1 -i U Yt v y, yMn M M M,- bs 4
H x H - N, n 3 8 3 8 E, eOo O o O,o 0 0 O Yu, yufln fn P,P R? 2, Ya, ya

4n t ia!!y, after vowels, and after s, -; e elsewhere.
ne.en written as 4 in Russian, transliterate as yM or U.

se of diacritical marks is preferred, but such marks
may Lomitted when expediency dictates.

iT - -I---, lit

W E__ __ _



FOLLOWING ARE THE GGIRSPCONDIhc RUSSIAN AND EIGLISH

DESIoNAIcw.s OF THE ThIGCOSTRMIC FUNCTIONS

Russian English

sin sin
Cos Cos
tg tan
ctg cot
Csec c
0050 sin

oh comb
th tanth
eth coth

arc sin sinir1

arc o Co.L 1

arc th a-
arc oth Cot-r1

arc sob sec-r1

arc ch cosct 1

rot curl
Ig log



CONCERNING INACTIVATION OF VIRUSES
IN Alaf

n--S iu 0-fG ra: a n aic.zai1
1ziee me~a S,*Th:a, JA"

.Made.--co vletical Sciec
K osO Cente red lV/1

n e ='02e Of e in the cropagation of

-- l o v vz s :-nfe:Zionr'- iS col~on= kh-'zWn th-- 'ecnh-a n ism

on"l n-t -'zn: t-- studied.in

V4 v--'s c-nin - a tw-ugrring and sneezing

s case, tn rx fa~sCrap~.L

y au l-t~, C.a-si e=--s in sscep-"AcVu czr;*meentst.
w,*--w. r 1-M -C! ~ ==- -or %,4r -.1'c o

erentWC
-act.-= of0 air' Au on: ei-ac-ivation 0" Mruses

fache to-r -i c- af fects te vatiat- ofvrusesm
ai, s;i h.Aiit 0, aseries of researchero

c"c n&ct v.-io of th n--una vir-us wit ave nge ana

incl-s.- of relaiv humidity r~, 2, 5, 6, O,

4r---,there ar 'reeZ'tS Xlout the effect ofreatr

ui-- aJ d i t y .p4 ai -zavu s a.enoviruses !- 'j

to-'" 6xus £2 'c stomatitis, snalz pox,

v45"- rc - v- 1u

__~et-A



Venezelan encephalomyelltis r5), the virus of measles [7, 8)

studedthe e -I : dt

%A e fc of dfferent_ relait--t hmi indices
On t =es of - ---- of parainfuenz1 vIrses,

.vi r adenovi ruses, enterzviruses and the

vius of Newcasties's .se I a the aeroso karopn c0hase.

- t.ai studies were ,ted on the following models
nfect f. which. wa, .expressed in

...- ~~-h ... . .... : aanieza virus 'type --c 16.- 0lo
J j .5;7.0 log. =. / _o ;s t;ptrysnta (raln an~a- .0. log

m viruC -e sIe's disease ( ran Vi) 7.0-
75/0.2 us of tyue a srx " an/..w in0 .eciou

l70 log . EOsofm"D_0.2 m~u :u i v .50/0.2 mt.

gaion nute n an expimnta chambe.-

t -.... , for 2 min. a virus-containing flo. was dlspersed

,. vOf the a'l/methe i r, i

0- w after hours

'fe s on e S suspenson. M 0 a um
Sn wtibiois e s used

as ~ 4- t Iainn liui "n a ida

iso .. tio an-d t i, t-at on of the viruses, .• .:" a

I- i it id _ -s hesi0ent- h ne ECHO s - on the
or - - "'ti ..aed c' cu t re o t e dneys of :n eys; the

- % a ewce.line of -:- -'-' ; the vr----- o -- =- ew a - tles's

=n d--w 0 hic e-ys Or, each b- n ie

4 cu -= tissue cick

- results w-r- idered accon t Ihe cvtonathic

Sw aovrus i28th day, h h NO-7
avs wZ uuring



10-12 days, Whereu-on to accelterate thle appearance of a cYtWonatloc

efflect, a~ cha,,e of .- h meim I h infeced test tubes was

Conduc ed-fer each- -ay F1 rte de-e-nment Of the

!pa ragr cc :u s on 7h ':n cay af e 4ln-ecr o a hernadsor-tlon
reac t!i c- establihe o t he d-'elormen ol t-he virus of'

anwasa Mseas (r -3 irr zeagg lrt- -4'on reaction) was

etaoDI n= e wir.ith tnet- I -~nois I...l of the in-'ected embryos after
2 -a--. ofct-ivatio'. -..Re -ia.,---tono v- .ses in a4- ast

dinv -%o os 1x isfi- lus activity b them.

P -he iazo of viuses in an aer-osol

o-per" d i

ECIIOJ '1 c r

2: XI 9 I 0. I

-r 121- 70 216 l 10.69 0 0 0 _O
k' 3.2N Q f I Ifr. t1 0.3S 0.2Y~

-2.i E -iI 0.25 0
A-. 3.75 -. 5 2A.~- j.5 I *.U 0.z 0

32 i.~ Ja - 2O.4aC% 0

:-a' U-33* 0 I 0 a 1 0

7A1205 . 0- 02010 0

~ =i 1 lip It 0 0 0 1 0

- -j - Oa l ?

0 v~ -i-gn± rrou S eonIlyp~e~ in thea 4v

an. .. Of mc5 t.ne -- __ a wa not aeermine.
--_e nrp um rir~z 0

11rve-e on ine. rltv

h u- l2itV:c-) 50-5,, and 80-85. Azr varedero

220.



As 'the resQut of the cond'..at.cA InvestIgatin hr

r_ v'yilg de-gm-- of ILnactzvation of dirfenent v~ruses. The

m- ue a viruses -espira ry &'ncytial virus were Inact4vate

~-dl I a4 ir of' th amber, mor pr ocnged time

m agd.to cete__% =rnovlruses, 1e enVerovlruses and t'he v'rus-

I- ~ -~ -ecnsll d Cen. .~.- humi dit. ha On tne degree

= rrn nac-iva1vruse- in -eroso± a--4 -s--l effect.
-1L~ ilnvr--~r trn) nd the ECV-1'10- virus were

Z_ - odir ses --ot V -; - ... th s mi~ e 0 =A
=~W -row inA ine o~ *n acer zz . ;O... Jlte norn.iny

C4 A.- .&j

-it anumdir .1.h ns f -. ~t cotAbt
o:-~on~.c ~a~ervt o Aose actrvr oul I.

he -ba 4e -- "41- hour theJ fl t

tem -ndina o - Z.0 LI

'.-on wer dece :n, tn :o ous a..t o

pro _d cae-s e ve or £t j

--- re-r= aeut-o toe t al-

v ~ tfc nofes J~ -- ,eeant - - u- to.. be Thew a

meerm an -1- -I-u e-, atri~ e aro n s-

t ~ C C, tn sir -a I-hm!i- -e-rl-un

- % M .S n.-1 a d -J

re z apd- c' s-.- noasesse g. sstbl
r az. a4 -s state r ,came t a e' o

~ 'ur'ci-1t" 2erzo ~u wer Es% ahIgher
____%a-e cfu IUA--

55 ~ ~ ru on u- 35e= reprtr_!~yta ~ aetermtned cn wbe M

-- amb fic' 0- m



iuniu::d Supn *.Tie s rt pDer-od during wh~c

rezzr Ia Irus n dbte seen in-he air off-h

chambe c 0 - 4eCed on one hana, itth igh labilltt isI~ virScz o n -e with v ~ infect ious tIterof

ThI~~%A cU4lig ~ .l ed "o- crea,&-soL~~

ne 0ru of NewcastIes's-s ase unlike '1the naralnfflue-nza
51 n~4~~r~rn ~~n~~p i- ~t f

the dOp plase- of an ae-rosol an~ ei =-em, was ls ujc

t;nea of dferentratv zuzmit"y. The dIfferenes

if reio~ainof the virus o0r I --,wc astl.1es Is disease 4 n

-cjo -fe a l e% _

aA wa -L aa rue w nh~ tl l- Of.1.-2 hours.~ r

-and s! - edAto cery expressed. 4.Ae y
:z a:th etstinactiv---- 'uIr-us at hi P.- Mi

rag...- S4.L DI.,' -ow -I"~
___ _grA ran - ___ -

ted tn-a e~s effe of rzluc e

tx.uld vrv aeo L'recs aL h
V_0 In-e the nConhaning

c...r o~aine a ; C,.atr lnro

we o xz:-t e v u s- - n w he avaedS ato

th _reestdre - an spriii. erfc it ttrso o-et

lcdnrithmsZ Under te unaodl tnu hio if. e, rel

n~~gn and avrz Acale ui-, e iferencei te

Z'_ IwL-we vZ:.5



the. :P M-nza virus reached -lgalh. and for th vrs

R isa I e se itlogrithms.

I n ea ."ea uls testtfied, thtmany virusesza-ln
reai .new~u %A'~ *.n~nCniioso he air Med-Lum

atsomtemeaue therefoe ta'Inn a- ermine %-- can
- ~ ep- con n n

4
n.e n T. a a.-

.an- tu virus of New
V %Arounin subctecs wi~

-"na-r iru Vs thx 'e- 1.0.mA -- S

_be-a- S e ~ - , _c th ai. -A aa S=e r -ftAh

-. WI c -e.:- %'itz eup - cthe conaza:
Cr a wnc.;rje Ia-A S c1-sA r-nsomnn-~= ~ o

rtzsesan~~:nz vnz efNwa~~~

S.

±nfect-e ce2
:Qzz aft resplra- _-_w

n e l.A
and 1.j- - ___e-

A_-- at vwIt edair-d w"-'-ail&

a - h e reass- "

J 4orc ai.ses. ofa-rs

f---" as snowe _1 =a tll M~ t if

-0-- n
- ~rp. 

- rr rrti~ 
-- 

'jn-u

aagn c qa-ant

~ -_P



Th1e --e anisn- c -e 
1 nactivato4-n or v ruses InaiAr

rratp" duidt d 'r'drat' o n -I- -e" acids o - c whi Ch

a f~al esuT. ad~: : the inactaro 4o virusesIrBf

ST-~& r s o ypt he si s -Onfire b ttz1- ex,^

wt- 'r a. ~ .- ~~jj..pnrr~ v-h a charg h

__~ - _ asia

nSt o cFfelf 0ep l mr avd

oe Vi um- a cosa'n--ezetr

e ~ ~ ~ ~ ar virus, rep- nyoi -us; aronrr,

ow -- - - CCII anAs~o= w

araar 1ru irf I uez v~m.4 ct nf . *.a _

- --- -%-- - r Surondd o

Wh state
h~&. ==wnts -pare -y

a c t o -ot1 zmk4

cotay esecAv IflCftC rSe I 5tD~A rm

t l51e o he led

L_ ~s fe th b- - *zj~u wit..- '-yd

w-D es es .-. . n - _-, - - - _j r

-i W v an dee 4 em a 1 l~ali-

er.c n'o~cc -a~c~:eyiei



-j- __-- - - _

Conclusions.

1. In closed living and community rooms, many viruses can long

retain infectious activity in air. The more stable under these

conditions are the adenoviruses, the enteroviruses and the New-

castle's disease virus, but the parainfluenza viruses and

respiratory-syncytial virus are inactivated sufficiently rapidly.

The relative humidity has a significant effect on the degree

of v.rus inactivation in the air.

2. Adenoviruses and enteroviruses are inactivated in the

course of 1 hour at low relative humidity and long (for 7-24

hours) retain infectious activity with high and average atmospheric

humidity; the parainfluenza viruses, respiratory-syncytial vir s and

the virus of ewcastles's d.isease are inactivated most rapialy

.th high and average relative huiLdity and are more stable

with low.

3. .ne degree of inactivation of different viruses in the

aerosol drop phase under the eft. 't of relative humidity is
connected, apparently, with the structure of virus particles.
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Stability of a n,=umber of vines was studied urder experimental conditions. Adeno-
viruses, enter;v-rus.s and ,irus of Newcast!e disease prcved to be the most stable under con-
ditions of roorn cmp-ure and relative hu:dnit%. under such conditions parainlluenza and
Terpirator.-e.yncit.-z v-ss ere inactivated =..Ch ... re A A significant effect on the
extent of vital in-Civi:n in aerosol conditton -.,as prcdu-ed bv relative air humidity.
At low relative air humidity adenoviruses and rnteroviruses were inactivated in the course
of one to two h , wheres at high and roder-e hu. iditv 't was possible to detect them in
the chanibe: for 7 to 2,4.. ,nur Parainfluenza. rep.. c .catial and Newcastle disease
Viuses were rnpidly inactivated at high and medium relative air humidity, and-to a lesser
extent--at low humd.-tv.

The character of ii-Mc,:vation of various viruses in droplet aerosol phose under the elfect
of :elative humidity was apparently associated with the structure of viral particles.
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